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1
PREPARATION OF A NEW CLASS OF
WATER-SOLUBLE AMMONIUM
2,3-DIHYDROXY-5-((2R,3R)-3,5,7-
TRIHYDROXY-4-OXOCHROMAN-2-YL)
PHENOLATES AND THEIR BIOLOGICAL
ACTIVITY OF ALCOHOL ELIMINATION

FIELD AND BACKGROUND OF THE
INVENTION

The Hovenia plant, and its herbal extract form, has been
used as anti-alcohol intoxication treatment to alleviate the
symptoms of hangover and other over-drinking, binge-drink-
ing related ailments. It can reduce the alcohol concentration
in the blood by enhancing the alcohol dehydrogenase (ADH)
and acetaldehyde dehydrogenase (ALHD) activities as well
as promoting the protection of liver functions against free
radicals.

Studies have shown that the major effective compound of
Hovenia extracts is dihydromyricetin (DHM), which can pro-
mote EtOH elimination via enhancement of alcohol dehydro-
genase (ADH) and acetaldehyde dehydrogenase (ALDH)
activity. Recent study showed that at cellular level, DHM
antagonized both acute EtOH-induced potentiation of
GABAARs and EtOH exposure/withdrawal-induced
GABAAR plasticity.

In addition to counteracting alcohol intoxication and
hepatoprotective property, DHM also possess other proper-
ties such as anti-cancer, decreasing blood sugar, anti-inflam-
mation and anti-oxidative.

Despite its therapeutic power, DHM has low water solu-
bility and thus it is not convenient for easy administration of
DHM to people in need of immediate anti-intoxication treat-
ment, as well as other ailments that would benefit from the
application of DHM, due to its lack of easy water solubility
nature.

To overcome the water-solubility issue, present invention
synthesized a new class of water-soluble ammonium 2,3-
dihydroxy-5-((2R,3R)-3,5,7-trihydroxy-4-oxochroman-2-
yl) phenolates; these compounds are named triethylammo-
nium 2,3-dihydroxy-5-((2R,3R)-3,5,7-trihydroxy-4-
oxochroman-2-yl)phenolate (TDHM) and piperidinium 2,3-
dihydroxy-5-((2R,3R)-3,5,7-trihydroxy-4-oxochroman-2-
yDphenolate (PDHM) respectively, and are proved to have
high water solubility and thus are suitable for immediate
application and treatment to intoxicated patients.

These compounds were identified by Proton nuclear mag-
netic resonance and Mass spectroscopy. The PDHM solubil-
ity in water reached 5000 mg/L. and that of TDHM reached
6500 mg/L..

Compared to the precursor dihydromyricetin (DHM),
where the water solubility is no more than 263.54 mg/L, the
TDHM and PDHM exhibited an excellent solubility.

The LD50 and MTD of PDHM are 901.57 mg/kg and 3750
mg/kg, respectively; the data figures of TDHM are 748.69
mg/kg and 748.69 mg/kg, respectively. No degeneration and
necrosis pathology changes were found in livers, kidneys,
hearts and lungs of the mice used in the experiments.

The results indicated that PDHM and TDHM had no sig-
nificant effect on dietary and body weight in mice. Compar-
ing with control group treated with saline, the results indi-
cated that PDHM and TDHM could significantly decrease the
blood alcohol concentration in mice by using a model of the
introgastric administration of PDHM and TDHM with 2.0
mg/kg body weight.
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2
BRIEF DESCRIPTION OF THE TABLES AND
DRAWINGS

FIG. 1 shows the molecular formula structure of TDHM
and PDHM.

FIG. 2 shows mice BAC (Blood Alcohol Concentration)
changes after application of TDHM and PDHM.

Table 1 shows the mortality rate of mice by groups with
varied concentration of TDHM.

Table 2 shows average body weight of mice changes by day
on variety of concentration of TDHM

Table 3 shows dietary changes by day on variety of TDHM
concentration.

Table 4 shows dietary change by day at MTD (Maximum
Tolerance Dosage) of TDHM.

Table 5 shows average body weight of mice changes by day
at MDT of TDHM.

Table 6 shows the mortality rate by groups with varied
concentration of PDHM.

Table 7 shows average body weight of mice changes by day
on variety of concentration of PDHM.

Table 8 shows dietary changes by day on variety of PDHM
concentration.

Table 9 shows dietary change by day at MTD of PDHM.

Table 10 shows average body weight of mice changes by
day at MDT of PDHM.

Table 11 shows the relative de-intoxication effect of DHM,
TDHM and PDHM.

Table 12 shows the relative anti-alcoholism effect of DHM,
TDHM and PDHM.

Table 13 shows the climbing tests result, in groups admin-
istered by DHM, TDHM and PDHM, respectively.

Table 14 shows the Dose-Effect relationship of anti-alco-
holism and climbing ability of TDHM.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

To synthesize the compound of TDHM, the follow steps
are taken:

a. Atroom temperature, form a solution by dissolving 3.2 g,
10.0 mmol of the compound (2R,3R)-3,5,7-trihydroxy-
2-(3,4,5-trihydroxyphenyl) chroman-4-one in 20.0 mL.
MeOH;

b. Stir said solution for 30 minutes at room temperature and

then cool to 0° C. in an ice bath;

c. Add a second solution of triethylamine (1.2 g, 12.0
mmol) in MeOH (5.0 mL), dropwise at 0° C.;

d. Wait approximately 25 minutes after the completion of
the second solution is added, filter the precipitated white solid
by cool-washing with MeOH to produce pure white solid in
the amount of 3.4 g, at 81% yield.

To synthesize the compound of PDHM, the follow steps are
taken:

a. Atroom temperature, form a solution by dissolving 3.2 g,
10.0 mmol of the compound (2R,3R)-3,5,7-trihydroxy-
2-(3,4,5-trihydroxyphenyl) chroman-4-one in 20.0 mL.
MeOH;

b. Stir said solution for 30 minutes at room temperature and
then cool to 0° C. in an ice bath;

c. Add a second solution of piperidine (0.94 g, 11.0 mmol)
in MeOH (5.0 mL), dropwise at 0° C.;

d. Wait approximately 20 minutes after the completion of
the second solution is added, filter the precipitated white
solid by cool-washing with MeOH to produce pure
white solid of 3.3 g, at 83% yield.
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To confirm the efficacy, safety, toxicity and applicability of
TDHM/PDHM, applicants used lab mice to conduct exten-
sive experiments and analysis. All mice were allowed to accli-
mate to the laboratory and test settings for 5-7 days before the
confirmation experiments were conducted. The experiments
conform to the standards known in the industry to evaluate the
effectiveness and validity of the compounds; the experiments
done by the applicants are believed to comply with all ethics
standards.

The equipment used for analysis and confirmation of the
chemical identification and reaction included proton nuclear
magnetic resonance (“H NMR and '*C NMR) spectrometer
(Brucker 400 MHz spectrometer) and Mass spectroscopy.

The results are stated summarily herein.

Acute Toxicity

Compounds PDHM/TDHM. Drug dissolution system: dry
compound+5% DMSO+5% castor 0il+90% saline(V/
V). The experiments used two delivery methods: intra-
peritoneal injection and intragastric administration. At
different concentrations of the compounds PDHM/
TDHM, mice were observed manifestations of acute
poisoning and death, as well as the pathological changes
of main organs. Changes in dietary and body weight are
observed every day.

Plasma EtOH Concentration Assay.

Blood samples from the tail vein of mice at different time
points (0, 15, 30, 45, 60, 90, 120, 240, 480 and 720
minutes) after EtOH (30% ethanol, 0.2 ml/kg bw) or
TDHM (2 mg/kg bw), PDHM (2 mg/kg bw) or DHM (2
mg/kg bw) gavage were collected for plasma EtOH con-
centrations (plasma [EtOH]) assays. (“BW” or “bw™:
body weight)

Briefly, the Balb/C mice were put into a restraint tube and
the tail was warmed at 37° C. The tail vein at the tip of the
tail was punched with a sharp blade. Approximately 0.2
ml venous blood was dropped to a capillary blood col-
lection tube containing lithium heparin (Ram Scientific)
. Blood samples were centrifuged at 2500 rpm for 20
min. The supernatant was collected and stored at —80° C.
until assay. The EtOH content of each blood sample was
measured in duplicate along with EtOH standards using
the alcohol oxidase reaction procedures (EnzyChrom™
Ethanol Acid Assay Kit, ECET-100) (Liang et al., 2007).
The sample preparations were the same as described
above.

Deintoxication Test

80 Balb/C mice (male:female=1:1) were randomly divided
into four groups with 20 mice in each group: Normal
group, DHM group, TDHM group, PDHM group. After
fasted for 12 hours, then mice in normal group were
gavaged saline 0.2 m1/10 kg BW, while mice in PDHM,
TDHM, DHM group were gavaged corresponding dos-
age of 2 mg/kg BW. 30 minutes later, all mice were
gavaged with 30% ethonol 0.2 ml/kg bw. Then durations
between alcohol intake and intoxication (tolerance
time), intoxication and recovery (maintenance time)
were recorded.

Anti-Alcoholism Tests

Groups design and treatment before experiment are as the
same as that in Deintoxication test. All mice adminis-
trated alcohol (liquid Erguotou, ethonol concentration
was diluted to 30%) 0.2 ml/kg BW. 30 minutes later
mice in normal group were gavaged saline 0.2 m1/10 kg
BW, mice in PDHM, TDHM, DHM group were gavaged
corresponding dosage of 2 mg/kg BW. Then durations
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4

between alcohol intake and intoxication (tolerance
time), intoxication and recovery (maintenance time)
were recorded.

Climbing Net Test

Groups design and treatment before experiment are as the
same as that in deintoxication test. Mice in normal group
were gavaged saline 0.2 m1l/10 kg BW, mice in PDHM,
TDHM, DHM group were gavaged corresponding dos-
age of 2 mg/kg BW. 30 minutes later all mice adminis-
trated alcohol (liquid Erguotou, ethonol concentration
was diluted to 30%) 0.2 ml/kg BW and placed on a
vertical metal net and measured the time when mice
climbed on net.

Assay the Dose-Effect Relationship of TDHM

Groups design and treatment before experiment are the
same as that in Deintoxication test. 30 minutes before
intragastric administration of alcohol, mice were gav-
agedwith 0.5 mg/kg BW, 2.0mg/kg BW, 8.0 mg/kg BW,
32 mg/kg BW, 64 mg/kg BW, 128 mg/kg BW TDHM

respectively. Sleep time and climbing time were
recorded.
Statistical Analysis

Values are mean+SEM. Comparisons were performed by
one-way analysis of variance (ANOVA), followed by
Tukey’s post hoc test. Differences were considered sta-
tistically significant when the calculated P value was less
than 0.05.

The molecular formula and structure of TDHM and PDHM
are identified and confirmed.

Identification of TDHM

'H NMR (400 MHz, [D°]DMSO): § 6.40 (s, 2H), 5.78-

5.82 (d, J=16 Hz, 2H), 4.86-4.88 (d, J=8 Hz, 1H), 4.37-4.39
(d, J=8Hz, 1H), 2.51-1.58 (m, 6H), 0.97-1.00 (t, J=8 Hz, 9H).
13C NMR (100 MHz, [D°]DMSO): § 197.1, 170.0, 163.9,
162.9, 146.1, 133.9, 127.7, 107.4, 100.1, 95.9, 83.6, 72.1,
46.1, 11.6.

HRMS-ESI (m/z): caled for C,sH,,04.+H": 321.0610;

found: 321.0598, 2.0 ppm.

Solubility of TDHM is 6500 mg/L. in water on room tem-

perature.

Identification of PDHM

'H NMR (400 MHz, [D°|DMSO): 8 6.38 (s, 2H), 5.59-

5.63 (d, J=16 Hz, 2H), 4.76-4.78 (d, J=8 Hz, 1H), 4.28-4.30
(d, J=8 Hz, 1H), 2.83 (br, 4H), 1.52-1.54 (m, 6H). 1*C NMR
(100 MHz, [D°|DMSO): § 195.1, 174.5,164.1,162.7, 133.9,
133.3, 128.1, 107.3, 98.5, 98.0, 97.2, 83.4, 71.9, 45.4, 24.6,
23.5.

HRMS-ESI (m/z): caled for C,sH,;,04.+H": 321.0610;

found: 321.0598, 2.0 ppm.

Solubility of PDHM is 5000 mg/L in water on room tem-
perature

The molecular formula is shown below:

OH
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The Acute Toxicity of TDHM and PDHM
For PDHM

Intraperitoneal Administration(i.p)

140 mice were divided into 7 groups (n=20), each group
include 10 males and 10 females, they were treated with
different concentrations of dosages and observed for 7 days.
Specific experimental groups and experimental results were
noted below. Note: Section 1-6 group compound are PDHM
groups, and group 7 is a negative control group.

Mice death situations: calculated by the formula (1), the
LDy, of compound PDHM was 901.57 mg/kg; calculated by
the formulas (2) and (3), the 95% confidence limit of LD50
was 742.68-754.74 mg/kg.

(1) LD, was 888.79-914.58 mg/kg.
(2)S,5=1VZ, 77
(3) 95% confidence limit of LD,=1g™*(IgLD50£1.96S )

TABLE 1

effect of variety concentration TDHM on mortality of mice

group dose (mg/kg) Dead number mortality (%)
1 636 0 0
2 674.16 4 20
3 714.61 4 20
4 757.49 8 40
5 802.94 18 90
6 851.11 20 100
7 0 0 0

Notice: group 1-6 variety concentration TDHM group; group 7 negative control group

TABLE 2

effect of variety concentration TDHM on
average body weight of mice (g)

group dose (mg/kg) D1 D2 D3 D4 D5 D6 D7

1 636 0.67 1.4 262 3.63 557 589 6.59
2 674.16 143 2.62 342 447 617 649 736
3 714.61 1.19 2.58 398 512 654 714 746
4 757.49 059 194 327 475 629 741 794
5 802.94 046 1.68 248 3.73 3526 517 35.04
6 851.11 0 0 0 0 0 0 0

7 0 1.65 2.57 4.05 553 673 7.63 838

Notice: group 1-6 variety concentration TDHM group; group 7 negative control group

TABLE 3

effect of variety concentration TDHM on average dietary of mice (g)

dose
group (mg/kg) D1 D2 D3 D4 D5 D6 D7
1 636 3.62 467 533 64 553 518 544
2 67416  3.96 4.8 67 698 558 558 573
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6
TABLE 3-continued

effect of variety concentration TDHM on average dietary of mice (g)

dose
group (mg/kg) D1 D2 D3 D4 D5 D6 D7
3 714.61  3.62 542 655 7.06 549 517 52
4 757.49 395 53 7.08 818 578 583 6.25
5 802.94 4.6 7.66 7.08 9.04 689 623 627
6 851.11 0 0 0 0 0 0 0
7 0 476 49 525 6.64 507 556 35.65

Notice: group 1-6 variety concentration TDHM group; group 7 negative control group

Intragastric Administration(i.g)

In preliminary experiments, applicants used the different
compounds PDHM dose gavage once and observed 7 days.
During the observation period, no deaths occurred; applicants
further enhanced the concentration of the compound PDHM
until the appearance of insoluble precipitate, and cannot be
completely dissolved in physiological saline, and having
reached the maximum mice dosing volume by oral gavage.
Thereafter, mice orally maximum tolerated dose (MTD) was
measured.

Take 10 mice, 5 male and 5 female respectively, with the
greatest volume of dissolved dosage concentration dose
(1250 mg/kg) administered three times a day (7 a.m., 12 a.m.,
5 p.m.), observe 7 days. No deaths during the observation
period. Oral gavage MTD=1250 mg/kgx3=3750 mg/kg. At
the end of observation period, the mice were sacrificed, dis-
section of stomach, liver, kidney for pathological examina-
tion and was found to contain no obvious degeneration,
necrosis and other changes.

TABLE 4

effect of MTD of TDHM on average dietary of mice (g)

group dose (mg/kg) D1 D2 D3 D4 D5 D6 D7
1 2550 585 6 504 519 464 468 522
2 0 498 521 537 582 603 594 3571
Notice: group 1 TDHM group; group 2 negative control group
TABLE 5
effect of MTD of TDHM on average body weight of mice (g)
group dose (mg/kg) D1 D2 D3 D4 D5 D6 D7
1 2550 098 21 41 551 652 751 834
2 0 039 218 334 463 6.6 705 835

Notice: group 1 TDHM group; group 2 negative control group

For TDHM
Intraperitoneal Administration(i.p)

140 mice were divided into 7 groups (n=20), each group
include 10 males and 10 females, they were treated with
different concentrations of dosage and observed for 7 days.
Specific experimental groups and experimental results were
shown below. Note: Section 1-6 group compound are PDHM
groups, and group 7 is a negative control group.

Mice death situations: calculated by the formula (1), the
LD50 of compound PDHM was 748.69 mg/kg; calculated by
the formulas (2) and (3), the 95% confidence limit of LD50
was 742.68-754.74 mg/kg.
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TABLE 6

effect of variety concentration PDHM on mortality of mice

group dose (mg/kg) Dead number mortality (%)
1 853.27 0 0
2 874.6 6 30
3 896.47 10 50
4 918.88 12 60
5 941.85 18 90
6 965.4 20 100
7 0 0 0

Notice: group 1-6 variety concentration PDHM group; group 7 negative control group

TABLE 7

effect of variety concentration PDHM on average body weight of mice (g)

group dose (mg/kg) D1 D2 D3 D4 D5 D6 D7

1 853.27 1.34 202 336 4.67 613 6.68 691
2 874.6 1.12 2 3.59 526 622 637 7.06
3 896.47 026 141 285 39 469 601 725
4 918.88 0.35 257 338 405 591 173 7.59
5 941.85 1.12 284 3.69 4.89 557 6.86 8.05
6 965.4 0 0 0 0 0 0 0

7 0 1.65 257 4.05 553 673 7.63 838

Notice: group 1-6 variety concentration PDHM group; group 7 negative control group

TABLE 8

effect of variety concentration PDHM on average dietary of mice (g)

group dose (mg/kg D1 D2 D3 D4 D5 D6 D7

1 853.27 379 458 3.6 492 576 531 5.83
2 874.6 391 473 581 543 497 588 3572
3 896.47 335 492 578 6.04 572 534 5.65
4 918.88 421 479 521 6.08 583 624 5.13
5 941.85 476 392 4.66 5.82 6.15 579 543
6 965.4 0 0 0 0 0 0 0

7 0 476 49 525 6.64 5.07 556 5.65

Notice: group 1-6 ariety concentration PDHM group; group 7 negative control group

Intragastric Administration(i.g)

In preliminary experiment, applicants used the different
compounds PDHM dose gavage once and observed for 7
days. During the observation period, no deaths occurred;
applicants further enhanced the concentration of the com-
pound PDHM until the appearance of insoluble precipitate,
which cannot be completely dissolved in physiological
saline, and having reached the maximum mice dosing volume
by oral gavage. Thereafter, mice oral maximum tolerated
dose (MTD) test was measured.

Take 10 mice, 5 males and 5 females respectively, with the
greatest volume of dissolved drug concentration dose (1250
mg/kg) administered three times a day (7 am., 12 am., 5
p-m.), observe for 7 days. No deaths were found during the
observation period. Oral gavage MTD=850 mg/kgx3=2550
mg/kg. At end of the observation period, the mice were sac-
rificed, dissection of stomach, liver, kidney for pathological
examination found no obvious degeneration, necrosis and
other changes.
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8
TABLE 9

effect of MTD of PDHM on dietary change-by-day of mice (g)

group dose (mg/kg) D1 D2 D3 D4 D5 D6 D7

1 3750
2 0

5.98
4.98

6.1
5.21

6.03
5.37

6.14
5.82

6.48
6.03

6.32
594

6.57
5.71

Notice: group | PDHM group; group 2 negative control group

TABLE 10

effect of MTD of PDHM on average body weight of mice (g)

group Dose (mg/kg) D1 D2 D3 D4 D5 D6 D7

1 3750
2 0

1.97
0.39

347
2.18

4.77 6.37
334 4.63

7.38
6.6

8.41
7.05

9.67
8.55

Notice: group | PDHM group; group 2 negative control group

TDHM, PDHM Decrease the Blood Alcohol Concentra-
tion

As FIG. 2 shows, introgastric administration of DHM,
PDHM, TDHM with 2 mg/kg significantly decreased the
blood alcohol concentration in mice comparing with control
group treated with saline. Among the three compounds,
TDHM and PDHM show better beneficial effect than DHM
while TDHM is the best in reducing blood alcohol concen-
tration at the same time point. And the results also show the
peak time point of alcohol concentration is between 60-90
minutes after administration alcohol.

Anti-Alcoholism Tests of TDHM, PDHM

As table 11 showed, intragastric administration of agents
30 minutes before drinking, TDHM and PDHM obviously
prolonged the tolerance time of righting reflex disappearing
in mice (P<0.01) and shorten the holding time comparing
with DHM, while TDHM is superior to PDHM.

TABLE 11

The results of deintoxication effect of DHM, TDHM, PDHM

Dead
number
piece

Rate of Tolerance
drunk time (min)
% M=SD

num-
ber
piece

Sleep
time (min)

group M+ SD

Normal 20 2 10% 20.67 = 7.19 179.11 £ 43.46

group
TDHM G
PDHM G
DHM G

43.20 £ 23.44%  69.29 = 48.40%
25.43 = 10.80* 125.33 = 33.75%*
25+ 7.20% 13571 +25.25%%

20 0 0
20 2 10%
20 2 10%

#show vs model group p < 0.05, *show vs TDHM group p <0.01

Deintoxication Tests of TDHM, PDHM

As table 12 show, TDHM and PDHM remarkably shorten
the sleep time in drunk mice comparing with DHM (p<0.05)
while no significant difference between TDHM and PDHM
(p>0.05).

TABLE 12
The results of anti-alcoholism effect of DHM, TDHM, PDHM
num- Dead  Rate of Tolerance
ber number drunk time (min) Sleep time (min)
Group piece  piece % M=SD M= SD
Normal G 20 2 10% 20.67 = 7.19%  179.11 £43.46
TDHM G 20 0 0 2628=x1749 99.29 = 19.23*&
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TABLE 12-continued

The results of anti-alcoholism effect of DHM, TDHM, PDHM

num- Dead  Rate of Tolerance
ber number drunk time (min) Sleep time (min)
Group piece  piece % M=SD M = SD
PDHM G 20 2 10% 22.14 = 15% 107.71 £ 36.87*%
DHM G 20 0 0 18.29 + 10.07%  138.17 = 33.73*

#show vs TDHM group p < 0.05, *show vs model group p < 0.05, &show vs DHM group p
<0.05

Climbing Tests

AS table 13 showed, TDHM, PDHM and DHM signifi-
cantly prolonged the climbing time than normal control mice
(p<0.01) while TDHM is superior to PDHM and DHM
(p<0.01), and PDHM is superior to DHM (p<0.05).

TABLE 13

The results of climb nets tests in mice

group number climbing (min)
Model group 20 205.67 = 65.82
TDHM group 20 471.5 = 155.89%*
PDHM group 20 392.25 £ 76.67%%
DHM group 20 329.75 = 76.46*

#show vs model group p < 0.05,*show vs PDHM group p <0.01, &show vs DHM groupp<
0.05

Assay the Relationship Between Concentration and Anti-
Alcoholic Effect of TDHM

As show the Table 14, after intragastric administration of
8.0 mg/kg BW TDHM drunk mice have a significantly shorter
sleep time and longer climbing time than administration of
other concentration TDHM.

TABLE 14
Dose-effect relationship of anti-alcoholism
and climbing ability of TDHM

0.5 2 8 32 64 128
group mg/kg mgkg mg/kg mgkg mgkg mgkg
Climbing 184.5+ 27267+ 36833 243.17 271.83 298.33

E= E= E= E=
time (min) ~ 55.42*  49.00* 112.68 38.03* 106.02* 98.86*
Holding 147.2+ 151.00= 1045+ 106.67 8433+ 935«
E=

time (min)  31.13* 43.33%* 43.08 4008  32.67* 212

*show vs 8.0 mg/kg BW p <0.05

The invention claimed is:

1. A triethylammonium 2,3-dihydroxy-5-((2R,3R)-3,5,7-
trihydroxy-4-oxochroman-2-yl)phenolate compound having
the structural formula of
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2. The method of synthesizing the compound of claim 1,

comprising the steps of:

a. Atroom temperature, form a solution by dissolving 3.2 g,
10.0 mmol of the compound (2R,3R)-3,5,7-trihydroxy-
2-(3,4,5-trihydroxyphenyl) chroman-4-one in 20.0 mL.
MeOH;

b. Stir said solution for 30 minutes at room temperature and
then cool to 0° C. in an ice bath;

c. Add a second solution of triethylamine (1.2 g, 12.0
mmol) in MeOH (5.0 mL), dropwise at 0° C.;

d. Wait approximately 25 minutes after the completion of
the second solution is added, filter the precipitated white
solid by cool-washing with MeOH to produce pure
white solid in the amount of 3.4 g, at 81% yield.

3. A piperidinium 2,3-dihydroxy-5-((2R,3R)-3,5,7-trihy-

droxy-4-oxochroman-2-yl)phenolate compound having the
structural formula of

OH

4. The method of synthesizing the compound of claim 3,

comprising the steps of:

a. Atroom temperature, form a solution by dissolving 3.2 g,
10.0 mmol of the compound (2R,3R)-3,5,7-trihydroxy-
2-(3,4,5-trihydroxyphenyl) chroman-4-one in 20.0 mL.
MeOH;

b. Stir said solution for 30 minutes at room temperature and
then cool to 0° C. in an ice bath;

c. Add a second solution of piperidine (0.94 g, 11.0 mmol)
in MeOH (5.0 mL), dropwise at 0° C.;

d. Wait approximately 20 minutes after the completion of
the second solution is added, filter the precipitated white
solid by cool-washing with MeOH to produce pure
white solid of 3.3 g, at 83% yield.
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